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CHAPTER  I 


INTRODUCTION 

Some  of  you  decided  a  little  time  ago  that 
you  would  like  to  know  something  about  the 
work  done  in  various  English  factories,  such 
as  shoe  factories,  cotton  mills  and  cloth  mills. 
Very  few  of  us  know  the  method  of  making 
many  of  the  things  which  we  wear  or  are 
constantly  using  ;  and  all  of  us  wish,  or  ought 
to  wish,  to  increase  our  knowledge  as  much 
as  possible. 

We  first  visited  a  colliery,  and  later  on 
some  steel  works.  We  did  this  because  in  all 
factories  we  should  find  machinery  made  of 
iron  and  steel,  and  driven  by  coal,  or  by  gas 
made  from  coal.  We  wished  to  know  how 
the  coal  was  obtained,  and  how  the  iron  and 
steel  for  the  machinery  were  made,  before  we 
saw  a  factory  at  work. 

Now  I  have  obtained  permission  for  us  to 
visit  an  important  shipyard  where  large 
vessels  are  built.  I  have  a  reason  for  wishing 
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you  to  see  this  before  we  visit  a  cotton  mill 
or  a  shoe  factory,  and  we  will  talk  for  a 
minute  or  two  about  this  reason. 

We  are  all  of  us  glad  to  think  that  Britain 
is  a  very  important  country,  but  we  cannot 
deny  that  it  is  also  a  very  small  one.  Not 
only  is  our  country  small,  but  it  is  an  island. 
The  consequence  of  this  is  that  we  are  in 
many  ways  very  dependent  on  other  countries. 

In  the  north  of  England,  for  instance, 
many  thousands  of  persons  are  employed  in 
manufacturing  cotton  goods.  Where  does 
the  cotton  plant  grow  which  supplies  the 
cotton  for  making  these  goods  ?  In  England  ? 
No ;  no  cotton  is  grown  in  England.  All 
the  cotton  from  which  cotton  goods  are 
made  comes  from  America,  India,  and  one  or 
two  other  countries  ;  and  between  England 
and  these  countries  there  are  thousands  of 
miles  of  deep  sea. 

We  grow  corn  in  England  and  make  it 
into  bread.  We  have  sheep  which  supply  us 
with  mutton,  and  with  wool  which  is  made 
into  cloth  and  other  woollen  goods  ;  and  we 
have  cattle  the  skins  of  which  are  made  into 
leather — boots  and  shoes,  harness  and  other 
things.  We  have  not  in  England,  however. 
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nearly  as  much  corn,  nor  as  many  sheep  and 
cattle,  as  we  require  for  our  large  population. 
We  have,  therefore,  to  buy  and  import  from 
other  countries  a  great  deal  of  corn  and  flour, 
a  great  deal  of  mutton,  and  a  great  many 
fleeces  and  skins. 

We  import  corn  from  Canada,  the  United 
States,  Russia,  the  Argentine  Republic  and 
other  countries.  Much  wool  and  mutton 
come  to  us  from  Australia,  New  Zealand  and 
South  America ;  and  many  hides  and  skins 
from  America,  South  Africa,  and  India.  All 
these  countries  are  separated  from  us  by  the 
sea. 

You  can  understand  now  why  I  want  to 
take  you  to  a  shipbuilding  yard.  Without 
ships  we  should  not  have  enough  bread  to 
eat,  not  enough  wool  to  make  us  clothes  to 
wear,  very  few  boots  and  shoes,  and  no 
cotton.  It  is  clear  that,  in  order  that  England 
may  be  the  great  manufacturing  country 
that  she  is,  she  must  have  many  ships  to 
bring  her  what  is  called  the  “  raw  material  ” 
to  be  manufactured  into  goods. 

I  have  spoken  first  of  the  need  of  ships 
in  which  to  import  raw  material,  because 
that  is  the  first  thing  needed  for  our  manu- 
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factures  ;  without  raw  material  nothing  could 
be  done.  If  the  supply  of  cotton  ceases,  as 
happened  during  the  Civil  War  in  America, 
all  the  workers  in  the  Lancashire  cotton  mills 
are  thrown  out  of  work  and  there  is  great 
distress. 

When,  however,  we  have  the  goods,  we 
again  need  ships  in  which  to  export  them. 
We  make  many  more  goods  of  some  kinds 
than  we  need  for  our  own  use.  What  we 
do  not  want  ourselves  we  sell  to  foreign 
countries  ;  that  is  one  great  cause  of  a  nation’s 
prosperity — to  be  able  to  manufacture  goods 
and  sell  them  to  other  nations. 

In  order  to  buy  raw  material  and  to  sell 
our  goods  when  made  it  is  often  necessary  for 
Englishmen  to  travel  to  foreign  countries  on 
business,  just  as  commercial  travellers  travel 
from  town  to  town  in  England.  There  is 
only  one  way  of  getting  from  England  to 
another  country — by  a  ship. 

Thousands  of  English  people  travel  for 
pleasure  also ;  they  hke  to  see  strange 
countries  and  their  inhabitants.  Pleasure  is 
not  quite  so  important  as  business ;  still, 
life  would  be  very  hard  and  dull  if  we  had 
no  pleasure,  and  many  of  us  think  there 
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are  few  pleasures  greater  than  travelling 
abroad. 

Moreover,  travel  is  a  very  instructive 
pleasure.  We  live  in  a  little  island  shut  off 
by  water  from  all  the  rest  of  the  world,  and 
that  fact  tends  to  make  us  insular  and  rather 
ignorant.  We  are  inclined  to  fancy  our¬ 
selves  the  greatest  and  most  important  people 
in  the  world,  and  to  think  that  our  way  of 
doing  anything  must  be  the  right  way  !  This 
is  a  great  mistake,  and  the  best  way  to  get 
rid  of  such  a  foolish  notion  is  to  travel  abroad 
if  we  can  do  so.  We  shall  soon  see  then  that 
many  of  our  ways — not  all,  of  course — are 
not  better  than  foreign  ways  ;  and  we  shall 
learn  that  there  are  very  many  clever  people 
in  the  world  who  are  not  Englishmen. 

Just  now  we  are  at  peace  with  all  other 
countries,  and  we  hope  that  it  may  never 
be  necessary  for  us  to  go  to  war.  If  another 
nation  quarrelled  with  us  there  are  two 
things  which  she  might  do.  She  might  send 
soldiers  in  ships  to  invade  England,  or  she 
might  attack  our  colonies  in  other  parts  of  the 
world.  She  might  also  capture  our  merchant 
ships  which  she  found  at  sea,  bringing  us  raw 
material  or  carrying  our  manufactured  goods. 
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If  foreign  soldiers  were  sent  to  invade 
England  we  should  require  a  fleet  of  large 
powerful  warships  to  cruise  about  our  coasts 
and  prevent  the  hostile  army  from  landing. 
If  our  colonies  were  invaded  we  should  want 
large  vessels,  called  transports,  in  which  to 
send  out  soldiers.  Finally,  the  best  way  of 
protecting  our  merchant  vessels  in  time  of 
war  is  to  keep  battle-ships  constantly  at  sea, 
ready  to  come  to  their  assistance  if  they  are 
attacked.  Most  of  our  successful  fighting  has 
been  done  at  sea. 

We  see,  therefore,  that  for  trade,  for 
pleasure,  and  for  safety  in  time  of  war,  we 
need  ships.  A  big  battle-ship  is  a  very  fine 
sight ;  just  now,  however,  we  are  more 
interested  in  trade  than  in  fighting,  so  I  think 
you  will  like  best  to  see  something  of  the 
building  of  a  vessel  in  wliich  goods  and 
passengers  are  carried.  Some  of  you  perhaps 
have  relations  or  friends  in  America  or 
Austraha  or  India.  They  probably  went 
there  in  a  “  liner  ” — the  kind  of  sliip  that  we 
are  going  to  see. 
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CHAPTER  II 

ON  THE  WAY  TO  THE  YARD 

Probably  one  of  the  first  boats  ever  con¬ 
structed  was  made  from  a  single  piece  of 
wood — the  trunk  of  a  tree.  The  trunk  was 
cut  down  and  roughly  shaped ;  then  it  was 
hollowed  out  with  knives  and  axes  till  there 
was  room  inside  for  several  people  to  sit. 
Rafts  too  were  made  by  fastening  several 
logs  together  with  the  fibres  of  plants  ;  thus 
a  flat  platform  which  would  float  was  formed. 

The  ancient  Britons  had  boats  called 
“  coracles,”  made  of  a  wicker  frame  covered 
outside  with  skins.  These  coracles  were  so 
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light  that  one  could  be  carried  on  a  man’s 
back,  and  they  were  used  in  the  rivers.  The 
American  Indians  make  canoes  of  a'  light 
wooden  framework  covered  with  bark. 

From  very  early  times,  however,  people 
began  to  huild  boats  and  ships  of  many  pieces 
of  timber  carefully  shaped  and  joined  to¬ 
gether  with  nails.  Drake,  Raleigh,  and 
Nelson  all  sailed  and  fought  in  wooden  ships. 
They  “  sailed  ”  literally,  for  before  the  inven¬ 
tion  of  the  steam-engine  ships  could  only 
move  by  means  of  sails  ;  sometimes  in  a  calm, 
long  oars  called  “  sweeps,”  each  rowed  by 
several  men,  were  used. 

Nowadays  nearly  all  vessels  are  driven 
by  steam,  and  very  few  are  built  of  wood ; 
iron  and  steel  are  used  instead.  It  is  true 
that  a  piece  of  steel  will  sink  in  water,  while 
a  piece  of  wood  will  float ;  but  a  ship  built 
of  pieces  of  steel  properly  joined  together 
will  float  just  as  well  as  a  wooden  one.  At  the 
shipyard  to  which  we  are  going  only  iron  and 
steel  vessels  are  built.  We  shall  see  there 
the  method  by  which  the  pieces  of  steel  are 
joined  together,  and  how  the  ship  is  made 
water-tight. 

You  build  a  house  m  the  place  where  it 
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is  to  stand,  but  building  a  ship  is  a  very 
different  matter.  A  ship  is  built  to  travel 
about ;  she  is  idle  when  she  is  standing 
still. 

You  might  build  a  small  boat  somewhere 
inland,  and  carry  her,  when  finished,  to  the 
sea  or  a  river  on  a  cart  or  by  train.  A  large 
ship  cannot  be  treated  in  this  way.  She 
will  weigh  thousands  of  tons  ;  some  of  the 
great  passenger  “  liners  ”  which  travel  be¬ 
tween  England  and  America  weigh  nearly 
thirty  thousand  tons  when  launched  ;  they 
certainly  cannot  be  carried  about. 

Yet  they  cannot  be  built  in  the  sea ;  there 
must  be  a  firm  sohd  place  on  which  to  build, 
or  “  lay,”  the  keel,  which  is  the  lowest  part  of 
the  ship  and  may  be  called  her  foundation. 
Therefore  the  keel  is  laid,  and  the  body  or 
“  hull  ”  of  the  vessel  built,  as  close  as  possible 
to  deep  water.  We  shall  see  later  on  how  a 
ship  is  launched  into  the  water  when  finished. 

Our  battleships  and  passenger  and  cargo 
steamers  are  built  chiefly  on  the  north-east 
and  north-west  coasts  of  England,  on  the 
banks  of  the  river  Clyde  in  Scotland,  and  at 
Belfast  in  Ireland.  It  is  to  a  great  ship¬ 
building  yard  in  Belfast^-one  of  the  largest 
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shipyards  in  the  world — that  we  are  allowed 
to  go  to-day. 

We  sailed  from  Liverpool  last  night  and 
have  had  a  calm  passage  to  Ireland.  When 
we  wake  up  in  our  cabin  this  morning  we  are 
steaming  up  Belfast  Lough,  at  the  head  of 
which  is  the  fine  city  of  Belfast.  Towards 
the  head  of  the  Lough,  where  the  river  Lagan 
flows  into  it,  our  steamer  goes  slowly  and 
carefully.  There  is  a  steamer  just  in  front 
of  us  and  another  behind,  but  those  behind 
do  not  attempt  to  overtake  and  pass  the 
boats  in  front.  The  channel  of  deep  water 
is  narrow  just  here,  and  care  is  required  in 
steaming  through  it. 

For  some  distance  before  we  get  to  the 
landing-stage  we  hear  a  great  noise  like  the 
clanging  of  many  hammers  at  work.  That 
is  just  what  it  is  ;  it  is  the  sound  of  the 
“  rivetters  ”  at  work  on  ships.  What  these 
rivetters  are  and  what  work  they  do  we  shall 
soon  know. 

Presently  we  pass  something  which  attracts 
our  attention  at  once.  Before  we  come  close 
to  it  we  only  see  that  it  is  an  enormous 
structure  of  steel  framework,  about  eight 
hundred  and  fifty  feet  long  and  over  a  hundred 
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and  fifty  feet  high.  Soon  we  pass  that  end 
of  it  which  is  close  to  the  water’s  edge  ;  then 
we  see  that  it  is  about  two  hundred  and  fifty 
feet  broad,  and  that  it  is  divided  lengthways 
into  two  parts  by  a  steel  framework  down  the 
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middle.  In  each  of  the  two  divisions  or 
“  berths  ”  we  see  the  hull  of  a  large  vessel. 
This  great  “  gantry  ”  is  in  the  yard  to  which 
we  are  going,  and  we  shall  see  more  of  these 
two  vessels  by  and  by. 

I  do  not  want  you  to  be  at  all  disappointed 
with  our  visit  to-day,  so  I  will  just  remind 


14 


A  DAY  IN  A  SHIPYARD 


you  of  something  of  which  perhaps  you  have 
not  thought.  Those  of  you  who  went  with 
me  to  the  colliery  and  to  the  steel  works 
remember  that  we  saw  ever3rthing  very 
thoroughly.  In  the  mine  we  saw  coal  cut 
from  the  “  coal-face,”  taken  along  the  main 
road,  hauled  up  the  shaft,  weighed,  sorted, 
and  put  into  railway  trucks  all  ready  for 
use.  We  feel  that  we  know  all  about  coal ! 

In  the  steel  works  we  saw  iron  “  smelted  ” 
from  the  ore  which  contained  it ;  we  saw 
the  iron  “  converted  ”  into  steel,  and  that 
steel  made  into  a  railway  rail.  When  next 
we  travel  by  train  we  can  say,  “We  know  how 
the  rails  are  made.” 

To  watch  the  building  of  a  ship  would  be 
a  very  different  thing.  From  the  time  the 
keel  is  laid  until  the  ship  is  launched,  fitted 
up,  and  made  ready  to  receive  her  passengers 
and  cargo  and  to  start  upon  a  voyage,  several 
months — even  a  year  or  more — have  passed, 
although  many  hundreds  of  workmen  are 
employed  in  building  a  large  vessel.  As  we 
can  only  spend  a  day  here  you  begin  to  fear 
that  we  shall  see  nothing  at  all. 

I  think  we  shall.  We  shall  see  the  hull, 
and  it  will  be  explained  to  us  how  the  great 
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vessel,  when  finished,  is  made  to  shde  quietly 
into  the  water  from  the  land  on  which  she 
has  been  built.  We  shall  see  the  rivetters 
at  work,  and  shall  be  able  to  understand  how 
plates  of  steel  can  be  fastened  so  firmly 
together  as  to  be  quite  water-tight.  We  shall 
be  shown  the  inner  framework  of  the  ship, 
and  shall  get  some  notion  how  such  a  mass 
of  metal  weighing  many  thousands  of  tons  is 
made  firm  and  stiff,  so  as  to  rise  and  fall  with 
the  motion  of  great  waves  just  as  easily  as  a 
small  boat  does.  I  feel  sure  that  we  shall 
see  enough  to  interest  us  very  much,  even 
though  it  is  impossible  for  us  to  see  a  ship 
completely  built. 


CHAPTER  HI 

THE  GANTRY 

As  we  cannot  see  a  ship  completely  built 
there  are  many  things  which  the  gentleman 
who  shows  us  over  the  yard  will  have  to  tell 
us,  without  our  being  able  to  see  them  for 
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ourselves.  Still,  we  should  like  to  see  all 
that  we  can,  so  he  offers  to  take  us  at  once 
to  one  of  the  great  vessels  which  we  noticed 
as  we  came  up  the  river  this  morning. 

As  we  leave  the  offices  with  our  guide  and 
go  towards  the  place  where  the  vessel  is  being 
built,  we  find  that  a  shipyard  is  a  very  noisy 
place.  There  is  the  rattling  of  heavy 
machinery,  and  the  noise  of  large  plates  of 
steel  being  moved  from  place  to  place  ;  and 
over  all  rises  the  ceaseless  hammering  of  the 
rivetters. 

We  are  soon  standing  beside  the  great 
structure  of  steel  framework  which  we  saw 
this  morning,  and  which  is  called  a  “gantry.” 
As  we  saw,  there  are  two  divisions,  in  each 
of  which  is  the  hull  of  a  ship.  Before  we  look 
at  the  vessels  let  us  look  for  a  minute  at  the 
gantry  itself,  for  it  is  a  very  wonderful  piece 
of  work. 

On  the  side  at  which  we  are  standing  there 
is  a  line  of  eleven  tall  towers,  made  of  open 
steel  framework  and  placed  nearly  eighty 
feet  apart.  There  are  eleven  more  of  these 
towers  on  the  other  side  of  the  gantry  and 
eleven  in  the  middle.  The  towers  in  each 
row  are  connected  at  the  top  by  a  steel  plat- 
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form  which  extends  the  whole  length  of  the 
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gantry,  and  similar  platforms  connect  the 
towers  in  the  middle  with  those  on  each  side. 
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On  these  platforms,  more  than  a  hundred 
feet  above  our  heads,  many  travelling  cranes 
are  moving  about  on  lines  of  rails.  These 
cranes  move  to  and  fro  on  the  platforms, 
pick  up  with  their  chains  a  load  from  the 
ground  below,  and  finally  lower  it  into  any 
part  of  the  ships  which  are  being  built  in  the 
gantry  berths.  On  the  middle  platform  is 
a  specially  large  crane. 

Usually  a  staging  is  raised  round  a  vessel 
that  is  being  built,  and  on  this  the  rivetters 
and  other  men  work  at  the  ship’s  sides.  It 
is  a  great  convenience  to  have  a  gantry  like 
this  always  in  place,  in  which  two  vessels 
can  be  built  at  the  same  time. 

Such  a  structure  costs,  however,  a  great 
many  thousands  of  pounds  to  build,  and  only 
a  very  large  firm  of  shipbuilders  could  afford 
such  a  costly  arrangement.  To  begin  with, 
the  gantry  is  of  an  enormous  weight,  and  the 
foundations  had  to  be  made  very  solid  in 
order  to  support  it  safely. 

The  ground  on  the  bank  of  a  river  is  rarely 
very  firm  ;  it  is  usually  damp  and  soft,  and 
this  was  the  case  here.  Wooden  “  piles  ” 
forty  feet  long  had  to  be  driven  closely 
together  into  the  ground  for  nearly  the  whole 
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of  their  length.  Then  hundreds  of  tons  of 
concrete  were  laid  down  four  feet  deep  among 
the  heads  of  these  piles,  before  a  single  tower 
of  the  gantry  could  be  safely  built. 

In  the  “  berth  ”  nearest  us  is  the  hull  of 
one  of  the  great  vessels  wliich  we  saw  just 
now.  She  is  a  “  liner  ”  which  will  travel  to 
and  from  America  with  passengers,  and  when 
she  is  launched  she  will  be  the  largest 
passenger  steamer  afloat.  She  is  eight 
hundred  and  eighty-two  feet  six  inches  long, 
ninety-two  feet  six  inches  broad  “  amid¬ 
ships  ” — that  is  at  the  broadest  part,  and 
ninety-seven  feet  four  inches  from  her  top¬ 
most  deck  to  her  keel. 

Those  of  you  who  have  never  seen  a  ship 
being  built  before  are  perhaps  surprised  at 
one  thing  which  you  notice  at  once.  The  keel 
of  this  vessel — the  very  lowest  part — is  not 
built  flat  on  the  ground,  but  is  raised  five  or 
six  feet  off  it  on  “  keel-blocks.” 

These  keel-blocks  are  placed  at  intervals 
under  the  keel,  or  rather  the  keel  is  built  on 
them.  Each  block  consists  of  several  solid 
squared  logs  of  timber,  each  log  being  about 
twelve  or  fourteen  inches  square.  A  row  of 
these  logs,  each  about  six  or  eight  feet  long. 
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is  laid  on  the  ground.  Then  a  row  of  rather 
shorter  logs  is  laid  across  them,  a  row  of  still 
shorter  logs  across  the  second,  and  so  on  till 
the  required  height  is  reached. 

Between  the  topmost  log  and  the  keel  are 
two  tapered  pieces  of  hard  wood,  one  on  each 
side.  Thus,  by  moving  these  tapered  pieces 
of  wood  slightly,  the  exact  height  of  the  keel 
from  the  ground  can  be  adjusted  to  a  fraction 
of  an  inch.  We  shall  see  presently  why  this 
is  necessary. 

The  keel,  at  which  we  will  look  in  a  minute, 
is  quite  narrow,  and  these  keel-blocks  are  all 
that  is  required  to  support  it ;  but  as  the 
builders  proceed  with,  the  bottom  and  sides 
of  the  vessel  more  support  is  needed.  At  a 
little  distance  on  each  side  of  the  long  row 
of  keel-blocks  we  see  these  supports — 
“  shores  ”  or  props  of  stout  timber.  The 
lower  end  of  each  “  shore  ”  is  on  the  ground, 
while  the  upper  end  supports  the  bottom  of 
the  ship. 

Further  out  still  are  rows  of  “  bilge- 
blocks  ”  built  in  much  the  same  way  as  the 
keel-blocks.  These  bilge-blocks  support  the 
vessel’s  “  bilge,”  the  part  where  the  bottom 
curves  round  and  joins  the  sides. 
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Walking  now  along  the  side  of  the  gantry 


AFTER-END  FRAMING  AND  KEEL-BLOCKS. 


we  find  ourselves  at  the  water’s  edge  on  the 
bank  of  the  river  ;  here  we  see  that  we  arc  at 
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the  stern  of  the  vessel.  No  doubt  you  know 
that  the  stern  of  a  ship  is  the  hinder  end 
where  the  rudder  is  ;  the  stem  or  bow  of  a 
vessel  is  the  foremost  end.  As  this  vessel 
is  being  built  with  her  stern  towards  the  water 
and  close  to  it,  it  is  plain  that  she  is  to  be 
launched  stern-foremost. 

That  is  almost  invariably  the  case  in 
launching  a  ship.  As  we  shall  see  when  we 
come  to  speak  of  the  “  launch,”  a  vessel — 
especially  a  great  vessel  like  this  one — enters 
the  water  with  considerable  force  and  speed. 
She  also  enters  it  sloping  decidedly  from  end 
to  end,  as  we  shall  see ;  and,  if  she  were 
launched  bow  foremost,  her  sharp  bow,  made 
to  cut  through  the  water  easily,  might  dip 
too  deeply  into  the  river  and  cause  an  accident. 
If  she  is  launched  with  her  blunt  stern  fore¬ 
most  there  is  little  fear  of  this. 

Here  at  the  water’s  edge  the  end  of  the 
vessel’s  keel  and  the  bottom  of  her  stern  are 
hardly  raised  at  all  above  the  ground  ;  but 
let  us  walk  to  the  other  end.  There  we  find 
that  the  bow  and  the  end  of  the  keel  are  high 
above  our  heads.  As  we  said  just  now,  she 
is  being  built  upon  a  slope. 

That  also  is  necessary.  If  a  ship  were 
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not  built  to  slope  slightly  downwards  towards 
the  water  she  would  never  be  launched  at  all ; 
she  must  be  built  on  a  gentle  incline  down 
which  she  will  slide  easily.  Usually,  as  is 
the  case  here,  the  ground  of  the  berth  is 
arranged  to  slope  slightly.  Moreover,  each 
keel-block  is  made  slightly  lower  than  the 
next  one  towards  the  bow  and  slightly  higher 
than  the  next  one  towards  the  stern.  In 
this  way  the  keel  is  “  laid  ”  upon  a  slope. 

This  slope  is  usually  about  three-eighths 
of  an  inch  in  every  foot ;  that  is,  the  keel 
slopes  down  three-eighths  of  an  inch  in  every 
foot  of  its  length.  If  you  like  to  work  a 
little  sum  in  arithmetic  you  will  find  that  this 
slope,  in  a  vessel  eight  hundred  and  eighty- 
two  feet  six  inches  long,  will  make  the  bow 
about  twenty-seven  and  a  half  feet  higher 
from  the  ground  than  the  stern.  As  we  said 
just  now,  this  slope  can  be  accurately  adjusted 
by  means  of  the  tapered  pieces  of  wood  placed 
on  the  upper  log  of  each  keel-block. 


CHAPTER  IV 


THE  KEEL 

Now  that  we  have  seen  that  the  vessel  is 
built  on  keel-blocks  and  at  a  slight  slope,  we 
will  examine  the  keel.  This  is  the  first  part 
of  a  vessel  to  be  built,  and  is  a  very  important 
part.  The  keel  of  a  ship  is  something  like 
the  foundation  of  a  house  ;  if  it  is  not  well 
and  strongly  made  the  whole  vessel  will  be 
in  great  danger. 

As  the  keel  is  not  laid  upon  the  ground, 
but  upon  keel-blocks  five  or  six  feet  high,  we 
are  able  to  stand  under  it  and  see  it  well. 
I  wonder  if  it  is  quite  what  you  expected. 
Some  of  you  have  seen  toy  ships  in  shop- 
windows.  In  many  of  these  toy  ships  the 
sides  curve  inwards  towards  the  bottom 
until,  under  the  ship,  a  sharp  edge  is  formed 
which  extends  along  the  bottom  from  stem 
to  stern. 

Yachts  are  built  in  this  way,  but  very  few 
other  ships.  In  this  vessel,  for  instance,  the 
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keel  is  formed  of  a  long  flat  bar  about  eighteen 
inches  broad  and  about  three  inches  thick. 
The  bottom  of  the  ship  on  either  side  of  the 
keel  is  almost  flat ;  the  curve  upwards  to  the 
bilge,  where  the  bottom  joins  the  sides,  is  very 
shght  indeed. 

Some  vessels  have  a  “  bar  keel  ” ;  that  is. 


SECTION  OF  BAR  KEEL 
AND  CENTRE  PLATE 
KEELSON. 


SECTION  OF  FLAT  KEEL  AND 
CENTRE  PLATE. 


a  thick  strong  bar  of  steel  projecting  down¬ 
wards  into  the  water  from  the  bottom  of  the 
ship.  The  keel  which  we  see  here  is  a  com¬ 
bination  of  a  bar-keel  and  a  flat-plate  keel. 

It  is  not,  of  course,  formed  of  one  single 
bar  extending  the  whole  length  of  the  ship. 
No  bar  of  steel  could  well  be  made  eight  hun¬ 
dred  and  eighty  feet  long.  The  keel  is  made 
of  many  bars  fastened  firmly  together,  each 
bar  being  from  forty  to  fifty  feet  in  length. 
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In  order  to  form  a  firm  rigid  keel  each 
of  these  bars  must  overlap  its  neighbours. 
This  is  managed  by  means  of  “  scarphs.” 
The  keel-bar  itself  is  about  three  inches 
thick,  but  the  ends  of  each  bar  of  which  it  is 
formed  are  gradually  sloped  off  to  a  thickness 
of  about  three-eighths  of  an  inch.  The  sloped 


ends  of  one 


bar  fit  exactly 
over  the  sloped 
ends  of  the  two 
adjoining  bars; 
thus  a  level  sur¬ 
face  is  formed. 


O  O  ©  ©  ©  © 
©  ©  ©  ©  © 


SCARPH. 


How  are  the  bars  fastened  together  ?  By 
means  of  rivets.  We  shall  presently  watch 
some  rivetting  being  done — there  is  plenty  of 
that  work  going  on  about  the  ship,  as  we  can 
hear  ;  we  shall  then  see  exactly  how  all  the 
steel  work  of  a  ship  is  fastened  together. 

Here,  looking  at  the  under  side  of  the  keel, 
we  see  the  heads  of  the  rivets  which  fasten 
together  the  scarphed  ends  of  the  bars,  as 
well  as  the  heads  of  other  rivets  which  fasten 
the  keel-bar  to  the  “  shell  plating  ”  above 
it,  and  to  other  bars  inside  the  plating  which 
we  cannot  at  present  see.  The  rivet-heads 
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are  the  small  round  knobs  we  see  projecting 
from  the  keel.  In  its  whole  length  there  are 
some  thousands  of  them,  for  they  are  placed 
closely  together  in  several  rows. 

Those  of  you  who  have  seen  a  storm  at  sea 
when  the  waves  are  large  can  easily  under¬ 
stand  the  need  for  great  strength  in  the  keel. 


STEAMER  AMONG  ROLLERS,  SHOWING  STRAIN  ON 
KEEL  AND  FRAME. 


You  know  that  between  two  waves  there  is  a 
dip  or  hollow  called  the  “  trough  ”  of  the 
waves.  A  small  boat  sailing  over  a  rough 
sea  rides  up  over  the  crest  of  one  wave,  down 
into  the  trough  and  up  again  over  the  next 
wave. 

In  the  Atlantic  Ocean,  which  this  great 
vessel  will  cross  many  times  in  the  year, 
there  are  often  far  higher  waves  and  far 
deeper  troughs  than  you  have  ever  seen  upon 
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the  English  coast.  When  a  large  ship  is 
travelling  through  such  waves  her  bow  may 
be  upon  one  wave  while  her  stern  is  raised 
upon  another. 

In  such  a  case  part  of  the  keel  will  be  in 
the  trough  between  two  waves  ;  and,  if  the 
waves  are  exceptionally  high  and  the  troughs 
between  them  very  deep,  part  of  the  vessel 
may  be  hanging  almost  without  support  in 
the  deep  trough,  while  her  ends  are  supported 
on  the  crests  of  waves.  Such  a  position  puts 
an  enormous  strain  on  the  keel.  A  weak 
keel  would  be  likely  to  “  buckle  ”  ;  the  two 
ends  of  the  ship  would  be  forced  upwards  by 
the  waves,  and  she  would  break  in  two. 

In  one  place  especially  the  keel  has  a  very 
heavy  weight  to  support.  The  cargo  and 
passengers  of  a  steam-ship  are  placed  fairly 
evenly  over  various  parts  of  the  vessel,  but 
the  great  weight  of  her  engines  and  boilers 
is  in  one  comparatively  small  part.  Thus  we 
see  that  a  strong  keel  is  very  important. 

The  steel  plates  which  form  the  “  shell 
plating  ”  and  cover  the  bottom  and  sides  of 
the  vessel  have  already  been  placed  in 
position  here,  and  we  cannot  see  inside  from 
where  we  stand.  From  this  shell  plating 
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there  project  thousands  of  rivet-heads.  On 
each  side  of  the  vessel  there  is  also  one  larger 
projection.  This  is  the  “  bilge-keel,”  or 
“  rolling  chock  ”  as  it  is  often  called,  a  bar 
of  steel  projecting  from  the  vessel’s  bilge 
on  either  side. 

These  bilge-keels  do  not  extend  as  far  as 
the  bow  and  stern,  but  only  along  the  broader 
part  of  the  vessel  for  about  a  third  part — 
more  or  less — of  her  length.  Their  use  is  to 
prevent  the  ship  from  rolling  quite  so  much 
from  side  to  side  in  a  rough  sea  as  she  would 
do  if  her  smooth  sides  had  no  projections 
at  all. 

In  the  berth  on  the  other  side  of  the  gantry 
we  find  another  vessel  being  built.  She  is 
a  “  sister  ”  ship  to  the  one  at  which  we  have 
been  looking ;  that  is,  she  is  of  the  same 
dimensions.  The  work  on  her,  however,  is 
not  quite  so  far  advanced  ;  very  little  of  the 
shell  plating  has  been  done,  and  we  can  see 
inside. 

We  now  see  that  these  vessels  are  being 
built  with  a  “  cellular  ”  double  bottom. 
Extending  from  the  keel  in  the  middle  of  the 
vessel  as  far  as  the  bilge  on  either  side  there 
is  a  hollow  space  divided  into  many  small 
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compartments.  Above  these  compartments  is 
placed  the  inner  bottom.  There  are  two  advan¬ 
tages  in  giving  a  vessel  this  double  bottom. 

In  the  first  place  it  increases  the  safety 
of  the  ship.  Should  she  strike  on  a  rock  and 
have  a  hole  made  in  her  outer  plating,  she  will 
still  float  if  the  inner  bottom  is  not  damaged. 
The  water  will  not  penetrate  beyond  the  space 
between  the  two. 

Then,  too,  the  compartments  between  the 
two  bottoms  can  be  used  as  tanks  to  hold 
water.  This  water  answers  the  purpose  of 
“  ballast  ” — a  weight  placed  in  the  bottom 
of  a  ship  to  keep  her  from  being  top-heavy 
and  to  make  her  float  steadily. 

In  this  vessel  we  are  able  to  see  how  the 
keel  is  strengthened  by  the  parts  which 
adjoin  it.  Resting  on  the  keel-bar  and  on  the 
plates  above  it  is  a  deep  plate  called  the 
“  vertical  plate  ”  or  “  through  plate.”  This 
is  placed  upright  on  its  edge,  rises  as  high 
as  the  top  of  the  compartments  between  the 
two  bottoms,  and  extends  the  whole  length 
of  the  ship.  It  is  in  a  great  measure  on  the 
strength  of  this  plate  and  of  the  keel-bar 
below  it  that  the  strength  and  safety  of  a 
ship  depend. 
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Going  first  to  one  end  of  the  vessel  and  then 
to  the  other  we  notice  the  massive  stem  or 
bow,  and  also  the  strong  “  stern-frame  ” 
to  which  the  rudder  will  be  hung.  The 
“  framing  ”  of  the  vessel,  which  we  shall  ex- 


VERTICAL  OR  CENTRE-PLATE  HYDRAtTLIC  RIVETTERS,  AND 

(on  the  right)  rivetting  furnace. 

amine  presently,  is  shaped  and  fitted  to  the 
stem  and  stern  very  exactly  and  strongly. 

The  bow  of  a  vessel  must  be  very  strong, 
for  one  of  the  most  frequent  accidents  at  sea 
is  a  colhsion — one  ship  running  into  another. 
A  vessel  like  this  will  travel  at  a  great  speed 
and  is  perhaps  more  likely  to  run  into 
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another  vessel  than  to  be  run  into  herself  ; 
therefore  her  bow  is  the  part  most  hkely 
to  be  damaged.  The  stern-frame  must  also 
be  very  strong  for  a  reason  which  we  shall 
understand  presently.  Now  let  us  return 
to  our  first  ship. 


CHAPTER  V 

mVETTING 

The  noise  made  by  the  rivetters  at  work  upon 
the  ship  is  so  great  that  we  can  hardly  hear 
each  other  speak.  It  is  time  that  we  thor¬ 
oughly  understood  this  rivetting,  for  it  is  the 
means  by  which  all  the  parts  of  an  iron  or 
steel  ship  are  held  together  and  the  vessel 
made  seaworthy. 

We  want  to  go  to  the  top  of  the  vessel,  and 
though  she  is  so  high  we  have  no  need  to 
climb  a  ladder.  A  “  lift  ”  has  been  erected 
beside  the  gantry,  and  we  go  up  in  it  with 
several  workmen. 

We  soon  find  a  party  of  rivetters  at  work — 
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three  men  and  a  boy.  They  are  rivetting  a 
steel  plate  into  its  place  near  the  top  of  the 
vessel’s  side.  In  the  plate,  and  also  in  the 
part  of  the  ship’s  frame  to  which  it  is  to  be 
attached,  are  a  number  of  holes.  We  shall 
learn  later  on  how  these  holes  are  made. 

To  understand  rivetting  you  must  learn  a 
fact  which  perhaps  some  of  you  do  not  already 
know,  although  I  think  we  spoke  of  it  when 
we  visited  the  steel  works.  A  piece  of  iron 
or  steel  expands — increases  in  size — when  it 
is  heated.  As  it  grows  cold  again  it  contracts, 
or  shrinks,  to  the  size  it  was  before. 

Two  of  the  men  are  on  the  outer  side  oi 
the  plate  which  is  being  fixed  to  the  vessel’s 
side,  and  each  of  them  has  a  heavy  hammer. 
On  the  other  side  of  the  plate,  inside  the 
vessel,  is  a  man  called  the  “  holder-up  ”  who 
has  a  still  heavier  hammer.  The  boy  stands 
beside  a  small  portable  furnace  containing 
hot  coals,  to  which  is  attached  a  pair  of 
bellows  like  the  bellows  of  a  blacksmith’s 
forge.  In  the  furnace  a  number  of  rivets 
are  being  made  white-hot. 

The  rivets  being  used  here  are  round  pegs 
of  steel  about  half  an  inch  in  diameter  and 
between  two  and  three  inches  long.  At  one 
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end  is  a  projecting  knob  or  “  head,”  some¬ 
thing  hke  the  head  of  a  nail. 

The  boy  takes  a  rivet  from  the  furnace 
with  a  pair  of  pincers  and  pushes  it  through 
a  hole  in  the  frame  and  plate,  pushing  it 
through  the  frame  first,  from  the  side  on 
which  the  holder-up  is  standing.  This  man 
at  once  presses  his  large  hammer  against 
the  head  which  projects  on  his  side,  and  the 
two  rivetters  on  the  other  side  of  the  plate 
hammer  hard  on  the  end  of  the  rivet  which 
projects  through  the  plate.  They  strike 
alternately,  first  one  and  then  the  other, 
and  they  swing  their  hammers  so  fast  that 
the  noise  of  the  blows  is  continuous. 

As  the  rivet  is  hot  and  soft  the  part  which 
is  in  the  holes  is  pressed  firmly  into  them  and 
fills  them  up.  The  end  which  projected 
beyond  the  plate  is,  by  the  hammering, 
formed  into  a  head  on  that  side  of  the  plate. 
The  holder-up  does  not  do  much  hammering 
himself,  but  with  his  heavy  hammer  he  holds 
the  rivet  firmly  in  position  while  the  rivetters 
strike. 

If  this  head  which  has  been  formed  outside 
the  plate  by  the  rivetters  were  allowed  to 
remain,  we  could  easily  understand  that  the 
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rivet  could  not  be  pulled  out.  To  our  surprise, 
however,  this  outside  head  is  now  chipped 
off,  and  the  rivet  is  thus  made  quite  level 
or  “  flush  ”  with  the  plate.  What  is  to 
prevent  the  rivet  from  working  out  of  the 
hole  ? 

It  cannot  do  so  because  the  hole  in  the 
plate  is  “  countersunk  ” ;  that  is,  the  hole  is 
wider  at  the  surface  of 
that  side  of  the  plate 
than  it  is  on  the  inner 
side.  Therefore,  al¬ 
though  we  have  just 
seen  the  outside  head 
chipped  off,  the  rivet 
still  has  what  answers  the  purpose  of  a  head — 
namely  that  broader  part  of  it  which  fills  up 
the  countersunk  portion  of  the  hole.  Being 
broader  than  the  rest  of  the  rivet,  this  part 
cannot  possibly  be  drawn  through  the  hole  to 
the  other  side. 

Hand-rivetted  work  is  nearly  always 
countersunk  in  this  way  where  it  is  in  a 
conspicuous  position  on  a  vessel.  The  other 
head  of  this  rivet  will  not  be  seen,  and  so  is 
allowed  to  remain.  The  rivetting  is  certainly 
stronger  if  a  head  is  left  at  each  end  of  the 
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rivet,  and  in  rivetting  done  by  hydraulic 
machinery  instead  of  by  hand  this  is  always 
the  case.  We  shall  watch  a  hydraulic  rivetter 
at  work  presently,  and  shall  see  what  neat 
strong  work  it  does.  Still,  it  is  not  possible 
to  use  hydraulic  rivetters  for  all  the  work  on  a 
vessel ;  much  must  still  be  done  by  hand. 

The  rivets  of  which  we  saw  the  head  pro¬ 
jecting  from  the  under  side  of  the  keel  were 
rivetted  into  their  holes  by  hydraulic  power. 
For  one  reason,  great  strength  is  needed 
there  ;  moreover  the  rivet-heads  in  the  keel 
will  not  be  easily  noticeable  when  once  the 
vessel  is  afloat !  In  conspicuous  parts  of  the 
vessel  a  “  flush  ”  surface,  without  any  heads 
showing,  is  preferred  ;  or  else  the  heads  of 
rivets  placed  by  hydraulic  power,  for  these 
can  be  made  to  look  very  neat,  and  even 
ornamental. 

The  rivets  which  the  men  are  putting  in 
one  after  another  hold  the  plate  firmly  to 
the  frame,  but  they  will  hold  it  still  more 
firmly  and  closely  when  they  have  grown 
cold ;  for,  as  a  rivet  grows  cold  and  con¬ 
tracts,  the  head  at  the  one  end  and  the  part 
in  the  “  countersinking  ”  of  the  hole  at  the 
other  will  be  drawn  closer  together,  and  will 
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thus  draw  the  plate  and  frame  closer  together 
too. 

A  tight  joint  will  thus  be  made,  through 
Avhich  it  will  be  almost  impossible  for  water 
to  penetrate  ;  not  quite  impossible,  however, 
and  presently  we  shall  learn  what  is  done  to 
make  such  a  joint  absolutely  water-tight. 

Now  that  you  have  seen  one  rivet  placed 
you  know  the  method  by  which  a  steel  ship 
is  put  together.  Everything  is  rivetted ; 
plates  are  rivetted  to  each  other,  plates  are 
rivetted  to  bars,  and  bars  to  bars.  As  we 
have  seen,  it  is  by  rivets  that  the  strong 
thick  bars  of  the  keel  are  formed  into  one 
long  bar. 

Much  of  the  rivetting  which  we  see  else¬ 
where  on  the  ship  has  been  done  by  hydraulic 
rivetters,  and  looks  very  neat  although  the 
heads  are  left  on.  The  rivets  in  some  parts 
are  “  snap-head  ”  rivets,  the  heads  of  which 
are  the  shape  of  half  a  small  round  ball.  The 
end  which  is  pushed  through  the  hole  and 
pressed  into  form  by  the  hydraulic  machine  is 
brought  to  this  shape  by  means  of  having  a 
“  snap-cup  ”  pressed  upon  it  while  still  hot ; 
it  is  thus  pressed  to  the  shape  of  the  cup. 

This  vessel  will  have  about  three  million 
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rivets  in  her  when  she  is  finished,  weighing 
something  like  twelve  hundred  tons.  Rivets 
are  not  very  large,  but  their  good  behaviour, 
like  that  of  each  of  us,  is  very  important. 
Suppose  a  rivet  were  to  say — “  I’m  tired  of 
holding  on  here  and  am  going  to  break  in 
two  and  drop  out ;  I’m  only  a  httle  chap  and 
shan’t  be  missed  ”  ;  and  suppose  half  a  dozen 
other  rivets  heard  this  and  made  up  their 
minds  to  do  the  same.  If  this  example 
spread  through  all  the  rivets  on  the  ship  there 
would  very  soon  be  no  ship  left ! 

If  we  looked  at  all  the  rivets  used  in  this 
great  vessel  we  should  find  heads  of  many 
different  shapes.  Moreover,  the  thickness  and 
length  of  rivets  vary  according  to  the  purpose 
to  which  they  are  put,  and  so  too  does  the 
distance  which  they  are  placed  apart.  In 
the  outside  plating  of  the  hull  and  in  all 
parts  where  very  great  strength  is  needed 
they  are  placed  close  together,  and  two  or 
even  three  rows  are  used  at  every  joint. 

This  rivetting  on  a  ship  is  not  arranged 
just  as  the  shipbuilder  thinks  fit,  but  accord¬ 
ing  to  rules  laid  down  by  various  Classification 
Societies.  It  is  only  after  such  a  society  has 
“  passed  ”  a  ship  as  being  built  according  to 
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these  rules  that  an  insurance  company  will 
insure  the  owner  of  the  vessel  against  her  loss 
at  sea.  Every  owner  wishes  to  insure  his 
vessel,  and  therefore  in  building  her  he  con¬ 
forms  to  these  rules.  He  learns  from  them 
how  far  apart  he  must  place  rivets  here, 
how  many  rows  of  rivets  he  must  have 
there,  and  so  on.  Not  only  ri vetting,  but  all 
other  work  in  designing  and  building  a  ship 
is  done  in  accordance  with  these  rules. 

Of  course  I  do  not  mean  that  all  vessels 
are  built  exactly  alike.  If,  for  some  reason,  a 
shipbuilder  finds  it  inconvenient  to  follow 
some  particular  rule,  there  are  alternative 
rules  which  he  may  adopt  and  which  will 
answer  the  same  purpose.  All  the  rules  have 
for  their  object  the  strength  and  seaworthi¬ 
ness  of  a  vessel  and  the  safety  of  her  passengers 
and  cargo.  These  rules  only  apply  to 
merchant  vessels — not  to  battleships  built  for 
the  governmento 
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THE  ship’s  frame 

We  are  now  taken  over  the  inside  of  the 
ship.  She  has  no  less  than  eleven  floors  or 
“  decks,”  all  of  which  are  made  of  steel ; 
they  will,  however,  ^be  covered  with  wood 
later  on,  for  steel  decks  would  be  very  hard 
to  walk  on.  We  are  now  able  to  see  the 
skeleton  or  “  framing  ”  of  the  ship,  to  which 
the  outer  plates  which  form  the  “  shell  ” 
are  rivetted. 

This  vessel  is  built  on  the  “  transverse  ” 
system ;  the  most  important  part  of  the 
framing  consists  of  bars  which  cross  her  from 
side  to  side  or  transversely.  In  the  “  longi¬ 
tudinal  ”  system  of  building  a  ship  the  most 
important  bars  are  those  extending  from  end 
to  end  or  longitudinally ;  but  nearly  all 
merchant  vessels  are  now  built  on  the  trans¬ 
verse  system. 

Of  course  in  this  vessel  there  are  certain 
bars  which  extend  lengthwise,  passing  from 
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stem  to  stern.  The  “  vertical  plate  ”  is  one 
of  these.  At  intervals  on  either  side  of  this 
are  somewhat  similar  bars  which  extend  the 
whole  length  of  the  bottom  and  sides.  Of 
course  none  of  these  long  bars  are  in  a  single 
piece,  but  are  made  in  many  lengths  strongly 
rivetted  together. 

The  bars  fixed  along  the  bottom  of  the 
vessel  on  either  side  between  the  vertical 
plate  and  the  bilge  are  called  “  keelsons  ”  ; 
those  above  the  bilge,  stretching  along  the 
vessel’s  sides,  are  called  ‘‘  stringers.” 

The  bars  which  form  the  transverse  framing 
from  side  to  side  of  the  vessel  are  placed 
very  close  together  ;  the  distance  varies  in 
different  parts  of  the  vessel,  but  in  some  places 
they  are  not  more  than  two  or  two  and  a 
half  feet  apart.  These  transverse  bars  start 
from  the  keel,  curve  round  the  bilge,  and  ex¬ 
tend  to  the  top  of  the  sides.  From  the  keel  to 
the  bilge  they  are  generally  called  “  floors  ” ; 
above  the  bilge  they  are  called  “  frames.” 

At  each  place  where  one  of  these  transverse 
bars  crosses  a  keelson  or  a  stringer  it  is 
strongly  rivetted  to  it.  Every  part  of  the 
framing  is  thus  strengthened  and  helped  to 
keep  its  place  by  being  rivetted  to  other  parts. 
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The  arrangement  of  these  frames  is  rather 
complicated,  and  there  are  other  bars  called 
“  angle-bars  ”  which  secure  them  in  their 
places,  and  to  which  the  plating  is  rivetted. 
An  angle-bar  is  placed  on  each  side  of  every 
transverse  bar.  There  are  bars  whose  various 
names  we  should  certainly  never  remember 
distinctly  if  they  were  told  to  us.  Still, 
I  think  that  we  can  carry  away  in  our 
minds  a  general  idea  of  the  structure  of  the 
vessel. 

We  spoke  just  now  of  the  “  framing  ”  of 
the  vessel  being  its  skeleton.  You  see  the 
keel,  with  the  vertical  plate  above  it,  forms 
a  sort  of  back-bone.  The  transverse  framing 
forms  the  vessel’s  ribs,  while  the  “  shell  ”  of 
steel  plates  may  be  called  the  skin.  This 
skin,  however,  is  so  thick  and  solid  that  it 
not  only  keeps  out  the  water,  but  also  gives 
much  additional  strength  to  the  framing. 

Each  steel  deck  is  supported  by  steel 
beams.  These  beams  stretch  from  side  to 
side  of  the  ship  below  each  deck,  and  are 
rivetted  to  the  transverse  framing.  The  angle 
where  a  beam  joins  the  framing  is  strengthened 
by  a  plate  called  a  “  beam-knee.” 

Not  only  do  the  beams  support  the  decks, 
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but  they  add  greatly  to  the  strength  of  the 
whole  ship  by  holding  the  framing  firmly  in 
place.  When  heavy  waves  dash  against  the 
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vessel’s  sides  the  beams  will  prevent  the 
framing  from  being  crushed  inwards.  If, 
on  the  other  hand,  the  vessel’s  hold  should 
contain  a  very  heavy  cargo  which  tends  to 
crush  the  sides  out,  the  beams,  being  rivetted 
to  the  framing,  hold  it  inwards  and  prevent 
this  from  happening. 
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Here  and  there  the  beams  are  supported 
by  upright  steel  pillars.  A  ship -builder  uses 
no  more  of  these  pillars  than  he  is  obliged  to 
use  by  the  rules  of  the  Classification  Societies, 
because  many  pillars  would  occupy  too  much 
room  in  the  hold  and  on  the  various  decks. 
By  making  the  beams  specially  strong  it  is 
possible  to  build  ships  with  hardly  any 
pillars  at  all. 

Now  and  then  we  pass  through  a  doorway 
in  a  steel  wall  which  stretches  across  the  ship 
from  side  to  side.  These  steel  walls  are 
“  transverse  bulkheads,”  and  their  doors  will 
be  fitted  with  india-rubber  at  the  joints,  which 
will  make  them  water-tight  when  closed. 
These  bulkheads  are  very  important  in 
insuring  the  safety  of  a  ship. 

Suppose  that  on  some  dark  night,  or  during 
a  thick  fog,  our  vessel  has  the  misfortune  to 
come  into  collision  with  another.  The  sharp 
pointed  bow  of  the  other  ship  crashes  into  our 
vessel’s  side,  tearing  a  hole  in  the  hull  as 
though  the  thick  steel  plates  were  no  stronger 
than  paper. 

On  the  captain’s  bridge  there  is  always 
stationed  one  of  the  vessel’s  officers.  No 
sooner  has  the  collision  taken  place  than  the 
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officer  in  charge  at  the  time  will  move  a  lever 
on  the  bridge.  This  lever  is  connected  with 
some  hydraulic  machinery  by  which  all  water¬ 
tight  doors  can  at  once  be  closed. 

What  is  the  result  ?  The  water  still  pours 


in  through  the  hole  in  the  side  of  the  vessel — 
perhaps  so  fast  as  to  quickly  fill  the  space 
between  the  two  bulkheads  on  either  side  of 
the  hole.  But  the  moving  of  the  lever  has 
closed  the  water-tight  doors,  and  the  water 
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cannot  penetrate  beyond  the  bulkheads  ;  none 
reaches  other  parts  of  the  vessel.  That  is  the 
use  of  these  transverse  bulkheads  with  their 
water-tight  doors. 

Should  anyone  happen  to  be  in  a  com¬ 
partment  between  two  bulkheads  when  the 
doors  are  thus  closed,  he  can  escape  by  using 
a  lever  which  opens  the  door  for  a  moment ; 
the  door  will  close  again  behind  him  of  its 
own  accord. 

One  such  bulkhead  is  always  placed  not  far 
from  the  bow.  A  vessel  which  is  run  into  by 
another  may,  of  course,  be  struck  in  any  part. 
If  she  herself  runs  into  another  vessel  it  is  her 
bow  which  is  likely  to  be  damaged.  There¬ 
fore  the  bow  is  a  place  of  special  danger ; 
in  a  violent  collision  it  may  be  completely 
broken  and  crushed — “  stove  in  ”  as  it  is 
called — so  as  to  leave  a  terrible  hole.  Yet 
the  “  collision  bulkhead  ”  placed  behind  the 
bow  may  still  save  the  ship  from  sinking. 

Sometimes  a  longitudinal  bulkhead  extends 
down  the  middle  of  the  ship  from  end  to  end. 
There  is,  however,  not  one  in  this  vessel,  for 
a  longitudinal  bulkhead  may  be  a  source  of 
danger  instead  of  safety.  Our  guide  explains 
how  this  is. 
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If  a  collision  happened,  such  as  we  supposed 
just  now,  water  might  pour  in  through  the 
hole  and  would  remain  on  one  side  of  the 
ship,  not  being  able  to  pass  beyond  the 
longitudinal  bulkhead.  Such  a  weight  of 
water  added  to  one  side  of  the  vessel  might 
very  possibly  make  her  heel  over  to  that  side 
and  sink ;  whereas,  had  the  water  been 
distributed  equally  over  both  sides,  the  two 
sides  would  have  shared  the  weight  and  the 
ship  might  have  remained  upright  and  afloat. 


CHAPTER  VH 

THE  PROPELLER 

Some  steamers  are  driven  by  means  of  paddle- 
wheels,  one  of  which  is  placed  on  each  side 
about  the  middle  of  the  ship.  This  is  a  dis¬ 
advantage  in  two  ways.  The  wheels  pro¬ 
jecting  on  each  side  do  not  allow  the  vessel 
to  pass  through  the  water  as  swiftly  as  she 
would  do  if  her  sides  were  smooth  and  un¬ 
broken.  Then,  too,  if  a  steamer  is  in  a  rough 
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sea  and  rolling  much  from  side  to  side,  one 
wheel  or  the  other  is  often  raised  so  far  out 
of  the  water  that  it  can  do  little  or  no  work. 

Therefore  most  modern  steamers  are  driven 
by  a  “  screw  ”  or  “  propeller  ”  placed  at  the 
stern.  Extending  from  the  engines  to  the 
stern  is  a  long  round  bar  of  steel  called  the 
“  shaft,”  to  which  the  propeller  is  attached. 
The  engines  turn  the  shaft  round  ;  the  pro¬ 
peller,  revolving  at  the  end  of  the  shaft,  is  so 
shaped  as  to  scfew  the  water  away  from  it,  or 
rather  to  screw  itself  away  from  the  water, 
and  thus  the  vessel  is  'propelled  or  driven 
forward. 

Some  steamers  have  one  screw,  while  others 
have  two,  three,  or  even  four.  In  a  steamer 
which  has  only  one,  the  shaft  issues  from  an 
aperture  in  the  middle  of  the  stern-frame, 
forward  of — that  is  in  front  of — the  rudder. 
A  steamer  with  two  screws — a  “  twin-screw  ” 
steamer — has  one  on  each  side  of  the  stern- 
frame.  A  steamer  with  three  has  one  issuing 
from  the  stern-frame  and  one  on  each  side  ; 
while  a  steamer  with  four  screws  has  two  on 
each  side. 

Going  once  more  outside  our  ship  and 
looking  at  the  stern  we  see  that  she  is  a 
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“  triple-screw  ”  steamer,  with  one  screw 
issuing  from  the  stern-frame  and  one  on  each 
side.  There  are 
great  advantages 
in  having  three 
screws  instead  of 
only  one. 

One  advan¬ 
tage,  of  course, 
is  that,  if  one  of 
the  three  screws 
should  be  dam¬ 
aged  in  any  way, 
or  if  the  engine 
which  drives  it 
should  break 
down,  the  vessel 
can  still  be 
driven  by  the 
other  screws, 
though  not  so 
fast.  Another 
advantage  is 

that  by  driving  the  side  screws  at  different 
speeds,  so  that  one  is  working  faster  than 
the  other,  the  ship  can  be  steered  even 
if  the  rudder  is  disabled ;  or  the  screws 
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can  at  any  time  help  the  rudder  in  its 
work. 

From  the  engine-room  the  propeller-shafts 
are  carried  to  the  stern  through  tunnels  made 
for  them.  In  a  steamer  with  a  single  screw 
the  shaft  passes  down  the  middle  of  the  ship 
and  is  entirely  inside  the  vessel  till  it  reaches 
the  stern-frame  ;  but  in  a  steamer  with  more 
than  one  screw  a  different  arrangement  is 
necessary. 

Near  the  stern  the  sides  of  a  ship  curve 
inwards  till  they  meet  at  the  stern-frame  ;  the 
tunnel  through  which  each  side  shaft  passes 
must  therefore  be  carried  outside  the  vessel 
for  some  distance  in  order  that  the  screws 
may  be  quite  at  the  stern.  To  support  the 
end  of  the  tunnel  and  the  heavy  propeller- 
shaft  a  strong  frame  called  a  “  bracket  ” 
is  attached  to  each  side  of  the  vessel,  and  the 
end  of  each  tunnel  passes  through  a  round 
hole  in  the  bracket. 

In  one  of  the  workshops  of  the  yard  we 
presently  see  the  “  boss  ”  of  one  of  the  screws. 
This  is  a  heavy  three-sided  block  of  cast  steel 
with  a  round  hole  through  it.  Into  this  hole 
the  end  of  the  round  “  shaft  ”  will  be  fixed. 
A  groove  is  provided  on  one  side  of  that  part 
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of  the  shaft  which  fits  into  the  “  boss,”  and 
into  this  groove  half  the  thickness  of  a  square 
steel  bar  called  a  “  key  ”  will  be  fitted.  The 
other  half  of  the  key  will  fit  into  a  similar 
groove  in  the  boss,  and  thus  the  key  will  lock 
together  the  shaft  and  the  boss  ;  although 
the  shaft  is  round  it  will  not  slip  round  in  the 
hole  of  the  boss,  but  will  turn  the  boss  with  it. 

On  each  of  the  three  sides  of  the  boss  will 
be  bolted  one  of  the  three  propeller-blades. 
These  are  made  of  a  mixture  or  “  alloy  ”  of 
brass  and  other  metals,  and  often  weigh  as 
much  as  nine  or  ten  tons  each.  This  boss 
is  for  one  of  the  side  screws,  which  will  each 
have  three  blades ;  the  middle  screw  will 
have  four. 

A  vessel  in  a  rough  sea  may  “  roll  ”  from 
side  to  side,  or  she  may  “  pitch  ”  from  end  to 
end — first  her  bow  plunges  downwards  while 
her  stern  rises,  then  her  stern  goes  down  and 
the  bow  rises.  Sometimes  she  rolls  and 
pitches  at  the  same  time.  Often  in  a  very 
rough  sea  a  vessel  may  pitch  so  much,  and  her 
stern  rise  so  high  each  time  her  bow  goes  down, 
that  the  propellers  are  for  a  few  moments 
raised  almost,  or  even  quite,  out  of  the  water, 
and  do  no  work. 
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Even  when  the  propellers  are  in  the  water 
and  doing  their  work  there  is  a  great  shaking, 

or  vibration,  in 
the  stern  of  a 
ship,  caused  by 
the  throbbing 
of  the  engines 
and  the  turning 
of  the  shafts  and 
screws.  When 
the  screws  are 
out  of  the  water, 
if  only  for  a 
moment,  this  vibration  is  greatly  increased  ; 
unless,  as  is  sometimes  the  case,  an  arrange¬ 
ment  called  a 
“  governor  ”  is 
fitted  to  check 
it.  We  said 
just  now  that 
the  bow  of  a 
ship  was  the 
part  most  likely 
to  be  damaged 

in  a  collision  and  must  therefore  be  made 
specially  strong.  The  vibration  caused  by 
the  engines  and  screws  is  a  reason  why  the 
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stern-frame  of  a  steamer  must  also  be  very 
firmly  put  together. 

Attached  to  the  massive  stern-post  of  the 
vessel  we  notice  the  sockets 
called  “  gudgeons,”  into 
which  the  hooks  or 
“  pintles  ”  of  the  rudder 
will  drop  when  it  is  hung 
in  its  place.  When  this 
has  been  done,  and  the 
ends  of  the  pintles  project 
on  the  under  side  of  the 
gudgeons,  the  pintles  will 
have  nuts  screwed  to  their 
lower  ends. 

The  rudder  of  this  vessel 
will  weigh  about  one 
hundred  tons ;  neverthe¬ 
less  the  ship  may  meet 
with  waves  strong  enough  to  force  this  heavy 
rudder  upwards  and  “  un-ship  ”  it  if  it  were 
not  thus  locked  into  place. 
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PLATING  AND  CAULKING 

If  we  look  at  the  sides  of  our  vessel  we  shall 
see  that  the  steel  plates  which  form  the 
“  shell  ”  are  from  twenty  to  thirty  feet  long 
and  four  or  five  feet  deep.  The  plates  are 
arranged  in  rows  called  “  strakes,”  an  outside 
strake  and  an  inside  strake  being  placed 
alternately.  The  upper  and  lower  edges  of  a 
plate  in  an  outside  strake  overlap  the  lower 
edge  of  the  inside  strake  above  it  and  the  upper 
edge  of  the  inside  strake  below  it,  somewhat 
in  the  same  way  as  tiles  or  slates  overlap  on 
the  roof  of  a  house. 

The  plates  of  the  inside  strakes  fit  closely 
to  the  bars  which  form  the  transverse  framing 
of  the  ship  ;  but  the  outside  strakes  cannot 
do  so  because  they  overlap,  and  thus  rest 
upon,  the  inside  strakes.  Yet  they  must  be 
made  to  fit  closely ;  there  must  be  no  space 
left  between  the  plating  and  the  frame. 
Bars  of  steel  called  “  packing  ”  or  “  frame 
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liners  ”  are  therefore  rivetted  to  those  portions 
of  the  framing  bars  which  will  be  covered  by 
the  outside  strakes,  and  these  frame  liners  fill 
up  the  interval  which  would  otherwise  be  left 
between  the  outside  strakes  and  the  framing. 

Where  the  end  of  one  plate  joins  another 
the  two  are  also  overlapped. 

Either  the  ends  of  the  plates  are 
sloped  so  as  to  form  a  scarph, 
such  as  we  saw  in  the  keel-bar, 
or  else  a  piece  of  packing  is  placed 
under  that  part  of  the  overlapping  outside 
plate  which  would  not  otherwise 
fit  closely  to  the  frame  below. 

In  some  parts  of  the  vessel, 
where  overlapping  of  the  ends  of 
plates  is  not  convenient,  “  butt- 
straps  ”  are  used.  The  plates 
are  placed  with  their  ends  close  together,  but 
not  overlapping.  Then  a  steel  plate  called  a 
butt-strap  is  laid  across  the  joint  so  as  to 
overlap  both  plates,  and  is  rivetted  firmly  to 
each.  Sometimes  such  a  strap  is  placed  on 
one  side  only  of  a  joint,  sometimes  on  both 
sides.  Butt-straps,  however,  hardly  make 
as  firm  and  safe  a  joint  as  is  formed  by 
overlapping  the  plates. 
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At  the  top  of  one  side  of  our  vessel  the 
plates  of  the  “  shell  ”  are  not  yet  all  in  place. 
Here  we  find  men  fitting  a  large  light  wooden 
frame  against  the  framing  of  the  vessel’s  side. 
This  wooden  frame,  called  a  “  template,”  is 
the  exact  size  of  the  steel  plate  which  will 
occupy  that  place.  Watching  the  workmen 
for  a  few  minutes,  we  see  that  one  of  them 
inside  the  vessel  is  pushing  a  round  tool, 
marked  with  chalk  at  the  end,  through  all  the 
rivet-holes  in  the  bars  of  the  framing  to  which 
the  plate  will  be  attached.  As  the  tool  is 
pushed  through  each  rivet-hole  it  makes  a 
round  chalk-mark  on  the  wooden  template  ; 
thus  the  exact  position  and  size  of  every 
rivet-hole  is  marked  on  the  template. 

When  this  has  been  done  the  template  will 
be  taken  down  and  the  chalk-marks  copied  on 
the  plate  itself.  This  will  show  the  men  in 
charge  of  the  punching-machine  where  to 
punch  the  rivet-holes  in  the  plate.  We  shall 
presently  see  rivet-holes  being  punched. 

When  the  holes  have  been  punched  and  the 
plate  is  ready  for  fixing,  it  will  be  lifted  up 
the  ship’s  side  by  one  of  the  cranes  on  the 
gantry,  and  will  be  fastened  in  its  place  by 
bolts  passed  through  some  of  the  rivet-holes. 
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Then  the  rivetters  will  set  to  work,  and  as 
more  and  more  rivets  are  fixed  the  bolts  will 
be  gradually  removed,  until  the  plate  is  held 
in  place  by  the  rivets  alone. 

We  said  just  now  that  although  rivetting 
makes  a  very  tight  joint,  yet  rivetting  alone 
would  not  make  a  vessel  absolutely  water-tight. 
All  vessels  require  to  be  “  caulked  ”  in  order 
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that  the  bottom  and  sides  of  the  hull  may 
be  perfectly  water-tight. 

In  wooden  vessels  caulking  is  done  by 
driving  tow  or  hemp  between  the  planks. 
This  answers  very  well,  because  the  tow 
swells  with  moisture  and  so  fills  up  the 
crevices  between  the  planks  more  tightly 
than  ever. 

Moreover,  wood  itself  swells  when  wet. 
You  know  that  doors  and  windows  often 
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stick  in  damp  weather ;  that  is  because  the 
wood  has  swollen.  If  a  boat  is  drawn  up 
high  and  dry  in  the  sun  on  a  beach  for  some 
time,  her  timbers  will  shrink  as  they  become 
thoroughly  dry.  When  the  boat  is  next 
launched  the  water  will  run  in,  and  will  con¬ 
tinue  to  do  so  until  her  planks  have  swelled 
again. 

The  steel  plates  which  form  the  shell  of 
our  vessel  are  drawn  far  too  tightly  together 
by  the  rivets  for  anything  to  be  driven  between 
them  ;  yet,  tightly  as  the  rivets  hold  them, 
the  joints  of  the  plates  would  let  in  water  if 
the  ship  were  sent  to  sea  without  being 
caulked.  This  must  therefore  be  done,  but 
it  is  done  by  another  method  than  that  of 
driving  something  between  the  plates. 

The  lower  edges  of  overlapping  plates — or 
where  butt-straps  are  used  the  lower  edges 
of  the  straps — are  driven  down  into  the 
surface  of  the  plates  which  they  overlap  by 
blows  from  a  chisel.  This  chisel  is  made  of 
much  harder  steel  than  the  plate  itself ;  it  is 
hard  enough  to  turn  down  the  under  edge  of 
the  overlapping  plate,  and  cause  it  to  “  bite  ” 
into  the  plate  beneath.  That  is  how  a  steel 
ship  is  caulked. 
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Much  of  this  caulking  must  be  done  by 
hand.  For  some  kinds  of  work,  however, 
a  pneumatic  caulker  is  now  used.  This  is 
very  much  the  shape  of  a  large  pistol,  to  the 
butt-end  of  which  is  attached  the  tube  which 
conveys  the  compressed  air.  In  the  barrel  of 
the  pistol  is  the  caulking  chisel  which  is 
driven  against  the  work  to  be  caulked  by 
the  force  of  the  compressed  air,  and  rebounds 
after  each  stroke. 

Caulking  is  not  necessary  all  over  a  vessel. 
It  must  be  done  to  the  whole  of  the  outer 
plating,  to  the  plates  which  form  the  inner 
bottom,  to  the  water-tight  bulkheads — in 
short,  to  every  part  which  will  touch  the  water, 
or  to  which  water  would  be  likely  to  penetrate 
in  case  of  a  collision  or  other  accident. 

To  a  certain  extent  water  itself  helps  to 
keep  a  vessel  water-tight.  This  seems  rather 
curious,  but  the  fact  is  easily  explained.  Iron 
and  steel  do  not  remain  long  in  contact  with 
water  before  they  begin  to  rust.  An  iron  or 
steel  tool  left  out  in  the  rain  for  a  few  hours, 
or  even  lying  on  damp  grass,  will  have  rust 
upon  it. 

This  rust  is  oxide  of  iron,  formed  by  the 
oxygen  contained  in  the  water  mixing  with 
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the  iron.  This  oxide  of  iron,  which  we 
generally  call  rust,  is  like  brown  dust ;  and 
this  dust,  forming  on  the  joints  and  edges  of 
the  ship’s  plating,  helps  to  some  extent  to  fill 
up  the  joints  and  make  them  water-tight. 

A  great  many  vessels  are  now  engaged  in 
the  oil- carrying  trade  ;  they  carry  cargoes  of 
the  petroleum  oil  which  we  use  in  lamps  and 
stoves  and  motor-cars,  and  none  of  which  is 
found  in  England.  The  oil  is  carried  in  great 
iron  tanks  built  in  the  hold  of  the  ship. 

Oil,  unlike  water,  does  not  cause  iron  or 
steel  to  rust ;  so  no  dusty  oxide  of  iron  is 
formed  at  the  joints  of  these  oil-tanks.  Even 
with  the  most  careful  rivetting  and  caulking 
it  is  often  exceedingly  difficult  to  keep  these 
great  tanks  from  leaking  and  causing  much 
trouble.  To  make  such  an  oil-tank  hold  its 
contents  securely  is  frequently  more  difficult 
than  to  make  the  outer  plating  of  the  vessel 
perfectly  water-tight  and  safe. 
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PUNCHING  AND  HYDRAULIC  RIVETTING 

Not  far  from  our  vessel  we  find  rivet-holes 
being  punched  in  plates.  Certain  holes,  such 
as  those  which  must  be  made  in  a  plate  or 
bar  after  it  has  been  fixed  in  its  position  on 
the  vessel,  are  drilled  by  a  hard  sharp  steel 
drill  driven  by  machinery ;  here,  however, 
the  holes  are  being  punched  by  an  electrically 
driven  punching-machine. 

The  plate  in  which  the  holes  are  being 
punched  is  very  large  and  heavy,  and  would 
require  a  great  many  men  to  handle  it  easily. 
The  weight  of  the  plate  is  therefore  borne  by  a 
crane,  the  chain  of  which  is  passed  round  the 
plate.  All  that  the  men  engaged  in  the  work 
have  to  do,  is  to  guide  the  plate  to  the  machine 
as  the  crane  lifts  it. 

All  round  the  plate  we  see  circles  marked 
in  chalk  from  the  template.  The  number  of 
rows  of  rivets  and  the  distance  between  the 
rivets  in  a  row  varies,  as  we  said  just  now. 
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This  plate  has  two  rows  of  rivet-holes  marked 
along  each  side  and  end. 

The  crane  raises  the  plate  to  the  level  of 
the  punching-machine,  and  the  men  guide  it 
into  position  so  that  it  rests  on  a  small  iron 
shelf  or  table  called  the  “  die,”  in  the  centre 
of  which  is  a  round  hole.  The  men  adjust  the 
plate  until  the  punch — a  sort  of  peg  slightly 
thicker  than  the  rivets  to  be  used — is  exactly 
over  one  of  the  chalked  circles.  Then  a  lever 
is  pulled,  the  punch  is  forced  down  and  drives 
a  hole  right  through  the  plate.  The  “  burr  ” 
of  steel  driven  out  of  the  plate  falls  to  the 
ground  through  the  hole  in  the  die. 

The  punch  is  thicker  than  the  rivet  for 
which  the  hole  is  being  made,  because  the 
rivet  will,  as  we  know,  expand  when  heated 
in  the  furnace.  If  the  hole  were  not  made 
larger  than  the  cold  rivet,  the  heated  rivet 
would  not  go  in. 

The  men  in  charge  of  the  machine  allow  us 
to  examine  the  punch  and  also  the  hole  it  has 
made  in  the  plate.  The  lower  end  of  the 
punch  is  quite  solid ;  it  has  not  cut  the 
plate,  but  has  simply  pushed  its  way  through 
the  thick  steel.  This  machine  must  have 
enormous  force,  must  it  not  ? 
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The  punch  itself  tapers  very  slightly  to¬ 
wards  the  lower  end ;  yet  we  find  that  the 
hole  in  the  plate,  and  also  the  steel  burr 
pushed  out  of  it,  taper  the  reverse  way.  The 
reason  of  this  is  perhaps  a  little  difficult  for 
you  to  understand.  It  is  because  the  punch, 
as  it  presses  its  way  through  the  plate,  not 
only  drives  out  the  burr,  but  also  causes  the 
hole  to  spread  and  expand  a  little,  thus  be¬ 
coming  larger  towards  the  lower  side  of  the 
plate. 

If  you  pushed  a  stick  through  a  piece  of 
paper,  you  would  find  the  edge  of  the  hole 
torn  and  frayed  on  the  side  opposite  to  that 
from  which  you  forced  the  stick.  This  is 
also  the  case  with  the  steel  plate ;  the  edge 
of  the  hole  is  slightly  frayed  on  the  under 
side. 

Therefore,  to  ensure  a  close  joint,  two 
plates  are  always  placed  together  with  their 
“  faying  ”  sides  adjoining — that  is,  the  sides 
on  which  the  punch  entered  the  holes.  Or,  in 
attaching  a  plate  to  the  ship’s  framing,  the 
“  faying  ”  side  of  the  plate  is  laid  against 
the  frame.  Moreover,  this  arrangement  gives 
additional  holding  power  to  the  rivets,  because 
the  holes  in  two  adjoimng  plates  are  thus 
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larger  on  their  outer  sides  than  on  the  sides 
placed  together. 

Not  far  from  the  punching-inachine  we  find 
a  hydraulic  rivetter  at  work.  The  rivetters 
working  on  the  vessel  made  a  great  clamour 
with  their  heavy  hammers,  but  this  machine 
not  only  does  its  work  well,  but  does  it  very 
quietly.  Let  us  watch  it  for  a  minute. 

Two  plates  are  being  rivetted  together ;  they 
are  standing  on  their  edges  in  an  upright 
position.  Over  them  hangs  something  shaped 
like  a  very  large  horseshoe,  the  two  sides  of 
which  hang  down,  one  on  each  side  of  the 
plates.  A  white-hot  rivet  is  placed  in  its 
hole  by  a  man.  Then  the  two  ends  of  the 
horseshoe  move  towards  each  other,  and  press 
with  great  force  on  each  end  of  the  rivet. 
When  the  ends  of  the  horseshoe  move  apart, 
we  see  that  each  end  of  the  rivet  has  been 
formed  into  a  head. 

This  hydraulic  rivetter  does  its  work  quickly 
and  almost  silently  ;  there  was  only  a  slight 
thud  when  its  two  ends  pressed  upon  the 
rivet.  Above  all  the  machine  works  well ; 
the  best  workmen  with  their  hammers  cannot 
press  a  rivet  so  thoroughly  and  securely  into 
place  as  this  machine  does. 
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Then  why  not  always  use  it  ?  Because  in 
building  a  ship  there  are  many  positions 
where  it  would  be  impossible  for  it  to  work — 
narrow  spaces  and  awkward  corners.  So, 
although  a  shipyard  where  all  the  rivets  were 
put  in  place  by  hydraulic  power  would  be  a 
much  quieter  place  than  it  is  at  present, 
it  is  impossible  to  do  without  the  rivetters 
and  their  hammers.  In  another  part  of  the 
yard  we  see  a  pneumatic  rivetter,  which 
works  in  much  the  same  way,  except  that  the 
“  motive  power  ”  iss  compressed  air. 

All  the  steel  plates,  and  the  bars  for  the 
framing  of  the  vessel,  are  ordered  from 
steelworks — such  works  as  those  at  which 
we  saw  a  rail  being  made.  The  plates  are 
generally  ordered  slightly  larger  than  the  size 
required.  It  would  be  impossible  to  make 
a  plate  larger  if  it  were  found  to  be  too 
small  for  its  place,  but  it  is  very  easy  to 
make  it  smaller.  Here  we  see  this  beinp* 

O 

done. 

Again  there  is  a  crane  at  work  holding  a 
large  plate  by  its  chain,  while  several  men 
adjust  the  plate  in  position.  There  is  a  line 
marked  with  chalk  along  one  side  of  the 
plate  ;  the  narrow  portion  outside  this  line 
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is  placed  so  as  to  overhang  the  edge  of  a  shelf 
on  which  the  plate  rests. 

Working  up  and  down  against  the  edge  of 
this  shelf  is  a  kind  of  blunt  broad-edged 
knife.  The  plate  is  moved  forward  little  by 
little  by  the  men,  and  as  it  is  moved  against 
the  edge  of  the  knife,  the  margin  outside  the 
line  is  pressed  off — just  as  easily  as  the  holes 
were  punched. 

Not  far  off  is  a  planing-machine  in  which 
the  edge  of  a  plate  is  being  planed  to  a  smooth, 
even  surface.  The  plane  takes  off  shavings  of 
steel  so  fine  that  you  can  roll  them  round 
your  finger,  as  you  would  do  with  a  shaving 
picked  up  in  a  carpenter’s  shop. 

It  would  take  us  a  long  time  to  understand 
even  a  little  about  the  machinery  which  we 
see  here,  and  the  means  by  which  it  works  ; 
but  we  see  some  of  the  wonderful  work  done. 
Rivets  are  fixed  in  a  few  seconds  with  hardly 
a  sound ;  holes  are  punched  in  steel  more 
than  an  inch  thick  ;  one  plate  has  its  edge 
planed  smooth,  while  another  is  cut  to  the 
size  required. 
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IN  THE  WORKSHOPS 

No  doubt  the  most  interesting  part  of  our 
visit  here  to-day  consists  in  looking  at  the 
great  ships  and  in  learning  a  little  of  how  they 
are  built.  Still  there  are  many  other  things 
at  which  we  must  just  glance  in  order  to 
realize  what  a  great  deal  of  work  is  needed  in 
building  and  fitting  up  a  ship.  There  are 
more  than  ten  thousand  men  employed  in  this 
shipyard,  and  the  work  done  in  it  is  very 
varied. 

In  one  workshop  we  stop  to  learn  how 
masts  are  made,  and  also  the  funnels  which 
carry  off  the  smoke  from  the  furnaces.  A 
steamer  has  masts,  for  she  carries  sails,  though 
these  are  not  often  used.  Still,  if  the  vessel’s 
engines  or  propeller-shafts  were  to  break  down 
entirely,  a  sail  set  at  the  bow  would  help  her 
to  keep  in  the  right  direction,  though  it  would 
hardly  make  a  very  large  vessel  move  through 
the  water. 
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Wooden  masts,  as  no  doubt  you  know, 
consist  of  the  stems  of  tall  straight  fir-trees; 
but  masts  are  now  nearly  always  made  of 
steel,  and  this  is  the  case  here.  A  steel  mast 
is  made  in  sections,  each  of  which  is  from  seven 
to  eleven  feet  in  length. 

Each  circular  section  of  a  mast  is  formed 
of  two,  or  sometimes  three,  curved  steel  plates, 
and  each  section  tapers  slightly — is  a  little 
larger  at  one  end  than  at  the  other.  The 
larger  end  of  one  section  overlaps  the  smaller 
end  of  the  section  below  it ;  the  smaller  upper 
end  is  overlapped  by  the  section  above.  The 
whole  mast  thus  tapers  from  the  bottom 
to  the  top. 

The  plates  are  first  bolted  into  position 
and  then  rivetted,  the  bolts  being  gradually 
withdrawn  as  the  rivets  are  put  in.  The 
mast  is  also  strengthened  by  having  steel 
bars  rivetted  inside  the  hollow  tube  formed 
by  the  plates. 

We  see  a  smoke  funnel  being  made  in  the 
same  way,  of  several  curved  plates  rivetted 
together,  and  strengthened  inside  by  bars, 
as  was  done  to  the  mast.  The  funnel  is  being 
rivetted  as  we  pass  ;  the  rivetters  are  using 
their  hammers  outside  the  funnel,  while  the 
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holder-up  has  had  to  creep  inside  in  order  to 
press  his  hammer  against  the  head  of  the 
rivet.  It  does  not  look  a  very  com¬ 
fortable  position  for  him,  but  we 
cannot  always  be  perfectly  comfort¬ 
able  when  we  are  at  work. 

As  we  know  that  all  the  framing 
of  the  ships  built  here,  as  well  as 
all  the  sides  and  decks,  is  made  of 
steel,  we  are  rather  surprised  when 
we  pass  immense  stacks  of  timber 
placed  under  large  open  sheds.  Our 
guide  tells  us  that  more  than  a 
hundred  thousand  pounds’  worth  of 
timber  is  standing  here. 

Some  of  it  is  ready  for  use,  but 
a  great  deal  will  not  be  used  for  some 
time  —  perhaps  several  years.  You 
might  think  it  unnecessary  to  buy 
timber  so  long  before  it  is  needed,  steel  mast 
but  there  is  a  good  reason  for  steamier. 
doing  so. 

Timber  requires  to  “  season  ”  before  it  is 
used.  Although  a  tree  should  be,  and  gener¬ 
ally  is,  cut  down  in  the  winter  or  early  spring 
when  no  sap  is  flowing  in  the  wood,  there  is 
still  a  great  deal  of  moisture  in  it.  All  this 
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must  be  got  rid  of  before  the  wood  is 
thoroughly  dry  and  fit  for  use. 

If  damp  unseasoned  wood  is  used  in  building 
a  house  or  a  ship,  or  in  making  furniture, 
it  will  shrink  or  twist,  and  the  work  will  be 
bad.  We  said  just  now  that  wood  swells 
when  it  is  wet  and  shrinks  when  dry.  Damp 
unseasoned  wood  therefore  shrinks  as  it  dries. 
A  door  or  a  window-frame  made  of  un¬ 
seasoned  wood  will  shrink  and  let  in  the  wind 
or  rain. 

Good  ship-builders  do  not  want  this  sort 
of  thing  to  happen  to  any  wood  used  on  their 
vessels.  They  therefore  buy  timber  long 
before  they  want  to  use  it,  and  allow  it  to 
“  season  ”  in  their  own  yard ;  then  they 
know  that  it  will  be  well  seasoned. 

We  notice  that  the  great  stacks  of  timber 
are  built  in  such  a  way  that  the  air  can  pass 
through  them  freely.  Wedges  are  placed 
between  each  plank  and  those  on  which  it 
rests.  Thus  the  whole  stack  is  penetrated 
by  the  air  and  thoroughly  dried. 

For  what  purpose  is  so  much  timber  used 
here  ?  All  the  steel  decks  will  be  covered 
with  wood,  and  will  have  wooden  ceilings 
fitted  to  their  under  sides.  The  saloons  and 
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sleeping- cabins  will  be  lined  with  wood,  and 
will  have  wooden  doors.  As  tliis  vessel  will 
have  cabins  for  more  than  two  thousand 
people,  a  great  deal  of  wood  will  be  needed. 

Moreover  this  firm  not  only  builds  the 
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saloons  and  cabins,  but  also  makes  the  furni¬ 
ture  with  which  they  are  fitted  up.  In  other 
large  workshops  here  we  find  carpenters, 
cabinet-makers,  and  upholsterers  at  work. 
Chairs  and  tables,  couches,  dressing-tables, 
looking-glasses — all  the  furniture  of  a  vessel 
can  be  made  here. 
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I  suppose  you  know  that  all  the  furniture 
of  a  ship  must  be  fixed  in  its  place.  The 
tables  in  the  saloons  are  fastened  firmly  to 
the  floors,  and  so  are  the  chairs  ;  so  too  are 
all  the  pieces  of  furniture  in  the  sleeping- 
cabins.  Except  in  a  few  special  cabins  the 
beds  or  “  bunks  ”  are  broad  shelves  fixed 
against  the  walls. 

If  the  furniture  were  not  securely  fixed 
all  might  go  on  very  well  during  a  calm 
voyage ;  but  when  a  storm  came  and  the  ship 
began  to  pitch  and  roll,  the  passengers  and 
furniture  would  soon  be  all  in  a  heap  together 
on  the  floor !  A  kind  of  ledge  called  a 
“  fiddle  ”  is  often  fitted  round  the  edge  of 
the  meal-table  during  rough  weather ;  this 
prevents  the  plates  and  dishes  from  sliding 
off  the  table  when  the  ship  rolls. 

Every  ship  carries  a  certain  number  of 
small  boats,  and  a  large  passenger  steamer 
must  carry  a  great  many,  so  that  the 
passengers  may  have  a  chance  of  escape  if 
the  vessel  is  wrecked  and  likely  to  sink, 
or  if  she  should  take  fire.  These  boats,  some 
of  which  are  being  made  here,  are  built  of 
wood.  A  ship’s  boats  are  kept  hung  on 
“  davits  ”  along  the  sides  of  the  “  boat  deck,” 
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all  ready  to  be  lowered  quickly  in  case  of 
need.  Iron  or  steel  boats  would  be  heavy  to 
handle  quickly,  although  some  boats  are  now 
made  of  steel,  and  are  yet  comparatively 
light.  In  another  shop  we  see  sails  being 
made,  and  also  the  canvas  awnings  used  to 
shade  the  upper  decks. 

In  still  another  workshop  we  see  a  great 
deal  of  brass-work — brass  hand-rails  for  stair¬ 
cases,  brass  water-taps,  frames  for  “  port¬ 
holes  ” — the  small  round  windows  by  which 
the  cabins  are  lighted — as  well  as  many  other 
things.  There  is  a  machine  in  this  shop  which 
interests  us  a  good  deal ;  it  is  a  magnetic 
separator. 

All  the  tiny  scraps  and  filings  produced  in 
making  the  brass  fittings  are  saved  and  re¬ 
melted  to  be  used  again  ;  but  iron  and  steel 
articles  are  made  in  the  same  shop,  and  the 
scraps  and  filings  all  get  mixed  together. 
The  little  pieces  of  brass  are  too  small  to  be 
picked  out  by  hand,  yet  they  must  be  separated 
before  being  melted. 

The  separator  does  this.  It  is  provided 
with  a  magnet  which  attracts  the  iron  and 
steel.  The  filings — brass,  iron,  and  steel 
mixed  together — are  placed  in  the  machine. 
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The  magnet  attracts  the  iron  and  steel  filings, 
and  these  cling  to  it ;  the  brass  filings,  for 
which  the  magnet  has  no  attraction,  pass 
on  alone. 


CHAPTER  XI 

THE  DRAWmO-OFFICE 

We  are  also  shown  the  “  drawing- office,” 
but  some  of  you  do  not  think  it  a  very  at¬ 
tractive  place.  Many  thoughtful-looking  men 
are  bending  over  large  sheets  of  paper,  covered 
with  complicated  lines  and  plans  which  you 
do  not  understand.  Others  are  busy  making 
calculations  with  figures.  You  do  not  see 
anything  at  which  you  much  care  to  look  ; 
the  vessels  themselves  and  the  hydraulic 
rivetter  are  much  more  interesting  sights. 
Without  the  work  done  in  the  drawing- office, 
however,  there  would  be  no  rivetting  and  no 
ship. 

Few  things  require  so  much  thought,  fore¬ 
sight  and  calculation  as  the  designing  of  a 
ship.  There  are  so  very  many  things  which 
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must  be  thought  of  if  the  vessel  is  to  be  sound 
and  seaworthy,  able  to  carry  her  passengers 
and  cargo  safely  from  port  to  port. 

Supposing  that  you  are  going  to  build  a 
bridge  to  carry  a  country  road  over  a  railway 
line,  and  that  you  decide  to  make  your  bridge 
of  steel  beams  or  “  girders.”  You  first  of  all 
consider  what  weights  the  bridge  will  have  to 
bear.  Carriages  will  pass  over  it ;  some¬ 
times  a  waggon  drawn  by  several  horses  and 
containing  two  or  three  tons  of  coal  or  corn 
or  potatoes  ;  probably  nothing  heavier  than 
a  traction-engine  with  its  trucks  will  pass. 
You  make  your  bridge  much  more  than 
sufficiently  strong  to  carry  the  heaviest  loads 
which  can  possibly  pass  over  it,  and  the 
bridge  stands  firm  and  lasts  for  many  years. 

In  building  a  house  you  take  care  that 
the  foundations  are  solid  and  strong,  and  you 
use  good  materials  and  build  the  house  care¬ 
fully.  A  chimney  may  be  blown  down  by 
some  very  violent  gale,  but  nothing  less  than 
an  earthquake  is  likely  to  shake  good  founda¬ 
tions.  A  train  may  run  off  the  rails  and  dash 
against  the  sides  of  your  bridge,  knocking  it 
down ;  but  that  is  not  very  likely  to  happen, 
nor  do  earthquakes  often  occur  in  England. 


76 


A  DAY  IN  A  SHIPYARD 


Building  a  ship,  however,  is  a  very  different 
matter.  Although  our  vessel  here  is  a  peace¬ 
ful  passenger  steamer  and  not  a  battleship, 
she  is  nevertheless  a  fighting-ship,  and  so  is 
every  ship  and  boat  that  was  ever  built. 
Every  ship  must  be  designed  and  built  to 
fight  against  two  powerful  enemies  who  are 
never  weary — wind  and  w’ave. 

A  vessel  that  is  going  from  one  port  to 
another  cannot  avoid  these  enemies,  but 
must  be  prepared  to  fight  them  if  they  meet 
her  on  her  way.  Sometimes  the  waves  driven 
by  the  wind  will  meet  her  right  in  front ; 
sometimes  they  will  strike  full  upon  one 
side  as  she  passes  on  her  course,  or  they  may 
meet  her  in  a  slanting  direction.  At  other 
times  they  will  follow,  overtake,  and  dash 
against  her  stern. 

All  these  possibihties  and  many  others  must 
be  considered  when  a  ship  is  designed.  Her 
sides  must  be  strong  in  order  to  resist  a  direct 
blow  ;  her  framing  must  be  stiff,  or  else,  when 
heavy  waves  strike  her  slantingly,  she  will  be 
liable  to  twist  in  shape.  Her  weight  must  be 
carefully  calculated  and  so  arranged  that  she 
will  not  only  float  perfectly  upright  in  a 
calm  sea,  but,  when  she  is  rolled  partly  over 
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by  a  wave,  she  may  always  “  right  herself  ” — 
come  to  an  upright  position  again. 

The  man  who  sits  down  to  design  an  iron 
or  steel  vessel  to-day  is  guided  by  a  very 
useful  friend — Experience.  He  thinks  of  the 
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many  other  steel  vessels  that  have  been  built, 
and  of  the  way  in  which  they  have  behaved 
on  their  voyages.  Experience  thus  helps 
him  to  remedy  a  defect  here  or  to  make  an 
improvement  there.  The  man  who  first 
designed  a  steel  ship  had  no  such  friend  to 
help  him  in  his  task. 
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When  the  length,  breadth,  and  depth  of  a 
vessel  have  been  decided  upon,  as  well  as  her 
“  lines  ” — the  curves  of  her  sides — a  model 
of  the  vessel  on  a  small  scale  is  usually  made. 
Plans  of  her  lines  are  also  made  in  the  drawing- 
office.  Particulars  of  these,  giving  the  vessel 
in  many  different  sections,  are  sent  to  the 
“  mould-loft,”  a  room  nearly  two  hundred 
feet  long  to  which  we  are  now  taken.  From 
the  details  which  the  man  in  charge  of  the 
mould-loft  receives  from  the  drawing-office  he 
draws  full-sized  plans  in  chalk  on  the  floor. 

From  plans  made  in  the  drawing-office  the 
plates  for  the  “  shell  ”  of  the  vessel  are  ordered 
from  the  steel  works.  The  plan  of  a  bar  for 
the  “  framing  ”  is  copied  from  the  floor  of  the 
loft  on  to  the  “  scrieve-board.”  This  is  a 
large  frame  of  planks  firmly  clamped  together, 
on  which  plans  are  first  drawn  out  in  chalk  and 
afterwards  cut  or  “  scrieved  ”  with  a  knife. 

The  steel  bars  for  the  vessel’s  framing  are 
received  from  the  makers  in  straight  pieces — 
not  bent  to  the  particular  shape  which  they 
will  have  when  placed  in  position.  They  must 
therefore  be  re-heated  and  then  bent  to  the 
correct  shape.  We  are  now  taken  to  the 
“  bending-slabs  ”  to  see  this  done. 
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The  bending-slabs  form  a  floor  of  blocks 
of  iron,  each  block  being  five  or  six  feet 
square  and  nearly  two  inches  thick  ;  in  the 
blocks  are  small  holes  placed  about  four 
inches  apart.  Close  by  are  the  furnaces  in 
which  the  frame-bars  are  re-heated.  We  also 
see  a  scrieve-board  which  has  been  taken  to 
pieces,  brought  from  the  mould-loft,  and  put 
together  again  down  here. 

A  “set  iron,”  a  long  bar  of  pliable  iron 
about  half  an  inch  thick,  is  bent  to  the  shape 
of  the  frame-bar  as  marked  on  the  scrieve- 
board.  It  is  then  placed  on  the  bending- 
slabs,  and  its  curve  is  copied  there  in  chalk. 
The  curve  of  tliis  “  set-iron  ”  is  also  taken  in 
other  positions  on  the  slabs  for  reasons  which 
you  could  hardly  understand  without  a  long 
explanation.  Finally  it  is  fixed  against  a 
curved  line  of  iron  pins  placed  in  the  holes 
in  the  slabs,  and  is  held  firmly  in  place  by 
iron  hold-fasts  called  “  dogs.” 

Then  a  frame-bar,  heated  to  a  bright 
yellow  heat,  is  drawn  from  the  furnace  close 
by  and  bent  round  the  set  iron.  Thus  the 
curve  of  the  frame-bar  exactly  follows  the 
curve  of  the  set  iron,  which,  as  we  saw,  was 
bent  to  the  curve  cut  on  the  scrieve-board. 
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The  foreman  frame-bender  has  to  allow  for 
the  hot  frame-bar  contracting  as  it  cools,  and 
has  also  other  calculations  to  make.  His  is  a 
very  responsible  post. 


CHAPTER  XII 

THE  LAUNCH 

A  VESSEL  is  launched  long  before  she  is 
ready  to  make  a  voyage.  To  launch  a  heavy 
ship  requires  great  care,  for  any  accident 
might  do  her  an  immense  amount  of  damage ; 
therefore  she  is  launched  while  she  is  as  light 
as  possible.  Her  heavy  engines  and  boilers, 
her  masts  and  funnels,  all  the  fittings  of  her 
saloons  and  cabins,  and  many  other  things, 
are  put  in  their  places  after  she  is  safely 
afloat. 

A  large  vessel  was  launched  from  a  yard 
in  Belfast  only  a  day  or  two  ago.  I  wish  that 
we  could  have  seen  this  done,  for  a  launch  is 
a  very  interesting  sight.  However,  we  are 
told  very  clearly  how  everything  is  arranged. 

The  vessel  at  which  we  have  looked  so  much 
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to-day  is  at  present  resting  on  the  keel- 
blocks,  the  bilge-blocks,  and  the  thick  “  shores  ” 
of  timber  propped  against  the  bottom.  She 
could  not  be  launched  as  she  stands  at  present ; 
it  would  require  enormous  force  to  push  her 


VIEW  UNDER  vessel’s  BOTTOM,  SHOWING  LAUNCH-WAYS, 
SHOREING,  ETC, 

down  into  the  water  from  the  keel-blocks  and 
bilge-blocks,  and  even  if  this  could  be  done 
she  would  probably  fall  over  to  one  side  or  the 
other,  as  soon  as  she  began  to  move. 

So  “  launching- ways  ”  are  built  up  on  each 
side  of  her.  These  are  lines  of  solid  blocks 
of  timber  extending  along  each  side.  The 
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two  “  ways  ”  are  braced  strongly  together  by 
bars  and  bolts  passed  under  the  vessel’s  keel, 
so  that  they  will  not  be  forced  apart  when  she 
begins  to  move  and  all  her  weight  rests  on 
them.  These  are  the  “  fixed  ways.” 

Then  a  “  sliding-way  ”  of  timber  is  laid  on 
the  top  of  each  fixed  way ;  and  finally,  built 
up  on  the  sliding  ways  are  large  tapered  logs. 
A  framework  called  a  “  cradle  ”  is  also  built 
up  near  the  stem  and  stern  of  the  vessel,  in 
order  to  support  her  where  her  sides  curve 
inwards  from  the  “  ways.” 

Before  the  sliding-ways  are  laid  on  the 
fixed-ways,  their  under  sides,  as  well  as  the 
upper  sides  of  the  fixed-ways,  are  thickly 
covered  with  grease.  For  such  a  large  ship 
as  this  one  several  tons  of  grease  will  be 
used — tallow,  soft  soap,  and  train  oil. 

Then,  some  hours  before  the  time  fixed 
for  the  launch,  the  work  of  “  ramming-up  ” 
begins.  The  tapered  blocks  above  the  sliding- 
ways  are  wedged  tight  all  along  the  vessel’s 
length,  thus  taking  much  of  her  weight  off 
the  keel-blocks  and  bilge-blocks  on  which  it 
has  been  resting  for  so  many  months.  These 
can  then  be  struck  away  with  heavy  mallets. 

Then  the  weight  of  the  vessel  rests  entirely 
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upon  the  cradles  and  the  ways,  and  all  is 
ready  for  her  to  slide  down  into  the  water. 
She  does  not  do  so  at  once,  because  the 
shding-ways  are  prevented  from  slipping  down 
the  fixed- ways.  A  “  trigger  ”  is  held  in 
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position  against  each  sliding-way  by  a  power¬ 
ful  hydraulic  ram,  and  prevents  the  “  way  ” 
from  moving. 

In  the  shipyard  a  large  party  has  gathered 
to  witness  the  launch.  The  members  of  the 
ship-building  firm  are  there,  together  with 
the  designer  of  the  vessel,  and  many  others. 
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Ladies  are  generally  present,  and  the  party 
is  a  very  gay  one. 

When  all  is  ready  a  lever  is  turned.  This 
opens  a  cock  which  allows  water  to  flow 
from  the  cylinders  containing  the  rams.  The 
rams  drop  back,  thus  releasing  the  pressure 
which  kept  the  triggers  in  place  against  the 
sliding-ways.  At  once  the  triggers  drop 
down. 

The  moment  that  the  triggers  are  with¬ 
drawn  the  greasy  sliding-ways  begin  to  move 
down  the  slope,  sliding  easily  on  the  greasy 
surfaces  of  the  fixed  ways.  The  sliding-ways 
carry  the  great  vessel  with  them ;  or  rather, 
the  ship,  being  built  on  a  slight  slope,  moves 
down  it,  carrying  the  sliding-ways  with  her. 
A  portion  of  the  sliding-ways  and  cradles 
fall  away  from  the  vessel  as  soon  as  she 
enters  the  water,  and  are  towed  ashore  later 
on  by  boats. 

A  great  deal  of  thought  and  care  must  be 
spent  on  this  operation  of  launching  a  ship. 
If  the  “  ways  ”  are  not  most  carefully  pre¬ 
pared  it  may  happen  that  when  the  vessel 
enters  the  water,  half  her  length  may  be 
entirely  supported  by  the  water — may  be 
“  water-borne  ” — before  the  other  half  has 
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dropped  oft  the  ways ;  she  will  then  hang  on 
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the  “  ways  ”  half  in  the  water  and  half  out, 
and  there  will  be  great  trouble.  Or,  as  the 
bow  drops  off  the  “  ways  ”  into  the  water. 
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it  may  strike  against  the  edge  of  the  launching 
“  shp  ”  and  great  damage  may  be  done. 

When  all  goes  well,  as  is  usually  the  case, 
the  great  ship  glides  smoothly  down  and  is 
afloat ;  but  the  possible  dangers  of  the  launch 
are  not  quite  over  even  yet.  The  vessel  will 
have  gained  considerable  speed  or  impetus  in 
sliding  down  the  “  ways,”  and  means  must  be 
taken  to  check  her  from  going  too  far  across 
the  river.  We  notice  that  the  great  gantry 
has  not  been  built  with  its  end  pointing 
straight  across  the  stream,  but  at  an  angle; 
thus  a  ship  launched  from  it  has  as  great  an 
extent  of  water  in  front  of  her  as  is  possible. 

The  impetus  of  the  vessel  can  be  checked  in 
several  ways  as  soon  as  she  is  afloat.  Cables 
may  have  been  previously  attached  to  her 
sides  and  also  to  enormous  weights  in  the 
yard  ;  or  anchors  may  be  dropped  as  soon 
as  she  is  afloat.  She  will  have,  as  we  said 
just  now,  no  engines  in  her  when  launched, 
and  therefore  cannot  help  herself  in  the  water. 
Steam-tugs  will  be  at  once  attached  to  her, 
and  will  guide  her  to  the  “  berth  ”  at  the  side 
of  the  river,  where  she  will  be  fitted  up. 

The  designer  and  builders  of  a  vessel  are 
glad  to  see  her  successfully  launched  and 
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safely  afloat,  but  all  anxiety  is  not  quite  over 
even  then.  After  she  has  been  fitted  up  there 
still  remains  her  “  trial  trip  ”  ;  this  wih  show 
whether  she  can  steam  as  fast  as  she  is  meant 
to  do,  whether  she  answers  quickly  to  her 
helm,  and  is  quite  seaworthy  in  every  way. 

I  think  that  this  great  vessel  will  be  all 
that  her  designer  and  builders  could  wish, 
for  they  have  had  much  experience  and  the 
firm  has  built  many  fine  vessels.  It  is  quite 
possible  that  some  of  us  may  travel  in  her 
to  America  some  day  ;  that  is  a  country  which 
/  at  any  rate  should  greatly  like  to  see.  If 
we  go  we  shall  perhaps  know  rather  more 
about  the  ship  that  carries  us  than  a  good 
many  of  our  fellow-passengers  do. 
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